A helical region on human lactoferrin. Its role in antibacterial pathogenesis.
Human lactoferrin contains a 47 amino acid peptide, named lactoferricin H, which is thought to be responsible for its antimicrobial activity. Lactoferricin includes a loop region, which resides on the outer surface of the N-lobe of lactoferrin, adopting an alpha helix with a hydrophobic tail. Peptides have been synthesised corresponding to the highly charged alpha helix (HLP 2) and hydrophobic tail region (HLP 5). HLP 2 has potent antibacterial activity whereas HLP 5 had no activity. To investigate the relationship between structure and function of HLP 2, HLP 6 was synthesised with a proline replacing methionine. This substitution was predicted to disrupt the helical region of the peptide and the orientation of the positively charged residues. Antibacterial activity was significantly reduced when tested against Escherichia coli serotype 0111, NCTC 8007. The mode of action of HLP 2 against the bacterial membrane was investigated by flow cytometric analysis, using Escherichia coli, NCTC 8007. Membrane potential and integrity were monitored using the fluorescent probes, bis 1,3-(dibutylbarbituric acid) trimethine oxonol and propidium iodide respectively. HLP 2 caused complete loss of membrane potential and integrity, with irreversible damage to the cell as shown by rapid loss of viability. We conclude that HLP 2 causes membrane disruption and that helicity is an important factor for antibacterial activity.